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GROUNDWATER SAMPLING PLAN 

REGIONAL WELLS, MONTROSE SITE 

TASK 15 

TECHNICAL MEMORANDUM 

1.0 INTRODUCTION 

Hargis +Associates, Inc. (H+A) has prepared this technical memorandum on 

behalf of Montrose Chemical Corporation (Montrose) to provide recommendations 

for sampling of regional wells and to outline regional well sampling procedures. 

This technical memorandum is being provided in accordance with Task IS, 

Subtask 5 of Appendix C in the Second Amendment to the Administrative Order on 

Consent, U.S. Environmental Protection Agency (EPA) Docket No. 85-04. 

A summary of operational wells within a 1-mile radius of th~ Montrose 

property has been compiled as part of the well inventory for the Regional 

Hydrogeologic Assessment (Hargis + Associates, Inc., l990c). Representative 

operational wells have been selected for groundwater sampling. The purpose of 

this technical memorandum is to provide a list of wells proposed to be sampled 

and rationale for their selection, and to outline the proposed sampling 

procedures. Certain procedures described in the Part 2 Remedial Investigative 

Work. Phase 2A Groundwater. Soil and Sediment Sampling Plan, Montrose Site, 

_Torrance. California (SAP); Part 2 Remedial Investigative Work Quality Assurance 

Proiect Plan. Montrose Site. Torrance, California (QAPP); and the Revised Health 

and Safety Plan for Soil and Groundwater Investigation at former Montrose Plant 

Sjte. Torrance. California (HSP) will be modified to accommodate the differences 

in well construction, pumping equipment, and additional compounds that may be 

encountered in these regional wells (Hargis + Associates, Inc., 1988a and 

Clayton Environmental Consultants, Inc., 1988). 

The objective of sampling wells within a 1-mile radius of the Montrose 

property is to identify the distribution of target chemicals in groundwater that 

may be related to past activities at the Montrose DOT manufacturing facility. 

These target chemicals include: total DOT which includes all isomers and 

metabolites DOD and DOE, total BHC which includes all isomers, chlorobenzene, 
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dichlorobenzene, benzene, chloroform, and acetone. The data collected from 

these regional wells will be used to supplement the RI data and may provide 

additional data to define the nature and extent of contamination at the site. 

Groundwater samples will be analyzed for target chemicals using EPA Method 

624/8240 to analyze volatile organic compounds (VOCs) (Hargis + Associates, 

Inc., 1988a). The distribution of target chemicals in groundwater has been· 

identified at and in the vicinity of the Montrose property through evaluation 

of laboratory results of groundwater samples collected from 52 Montrose project 

monitor wells. The results of laboratory analysis for groundwater samples 

collected from Montrose project monitor wells demonstrate the immobility of DOT 

in groundwater. Groundwater samples will not be analyzed for target chemicals 

using EPA Method 608/8080. 

The rationale for the selection of regional wells for sampling is based 

on three criteria. The first criteria for well selection is to sample wells 

adequately constructed and screened in intervals consistent with existing 

Montrose project monitor wells. Montrose project monitor wells are screened in 

the upper Bellflower aquitard, the Bellflower sand, the Gage aquifer, and the 

lynwood aquifer. The majority of non-project wells identified within a 1-mile 

·radius of the Montrose property are screened at the water table in the upper 

Bellflower aquitard. 

The second criterion for selecting regional wells for sampling is to avoid 

sampling wells which have concentrations of nontarget chemicals which are great 

enough to mask potential target chemical concentrations. If nontarget chemical 

concentrations are elevated, sample dilution is required. Sample dilution 

effectively raises the detection limit for all compounds being analyzed by that 

method. Compounds occurring at lower concentrations may not be detected in this 

case. Based on the distribution of target chemicals in Rl monitor wells, the 

regional wells are not expected to contain elevated concentrations of target 

chemicals. Because of this, collection of groundwater samples from regional 

wells located in areas known to contain elevated concentrations of nontarget 

chemicals is not recommended. 

2 
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HARGIS+ ASSOCIATES, INC. 

The third criteria is to focus primarily on wells located downgradient of 

the Montrose property. Downgradient well locations are emphasized because 

target chemicals in groundwater originating from the Montrose property are more 

likely to occur in the downgradient direction. 

Water supply wells are not proposed for sampling because they do not 

satisfy .the first criteria for well selection. Six water supply wells were 
I . 

identified between 2 and 3 miles from the property. Five of these wells are 

located upgradient to the east and to the north of the property. One water 

supply well, Dominguez Water Corporation Well No. 19, is located 2 miles 

downgradient from th~ property. Dominguez Water Corporation Well No. 19 is 

screened below the Lynwood aquifer in the Silverado aquifer. 
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2.0 PROPOSED WELL LOCATIONS 

Ten wells within a 1-mile radius of the Montrose property are proposed 

for sampling (Table 1). The ten wells are located southeast of the Montrose 

property (Figure 1). The proposed wells are groundwater monitoring or 

observation wells for subsurface investigations unrelated to the ~~ntrose site 

investigation. 

Six of the proposed wells are located at or in the vicinity of the Royal 

Boulevard Class Ill Disposal (Armco) site. One proposed well is located at the 

Golden Eagle Refining Company (GER) site (Figure 1). Two wells are located in 

the vicinity of the Del Amo Hazardous Waste site (Del Amo). One well is a Los 

Angeles County Flood Control District (LACFCD) groundwater observation well 

located approximately 1 mile southeast of the Montrose property. 

Groundwater investigation reports prepared by other consultants have been 

compiled for the Armco, GER. and Del Amo sites. Well records for LACFCD wells 

were obtained from Los Angeles County Department of Power and Water {LACDPW). 

2.1 ROYAL BOULEVARD CLASS Ill DISPOSAL SITE 

The Armco site is located on Royal Boulevard between 209th and 210th 

Streets, approximately one-half mile southeast of the Montrose site (Figure 1). 

A subsurface investigation was conducted at the Armco site by BCL Associates, 

Inc. in 1986 and 1987 (BCL Associates, Inc., 1987). Soil samples were collected 

from numerous soil borings for chemical analyses. Twelve 2-inch diameter 

piezometers and two 4-inch diameter groundwater monitoring wells were 

constructed to depths of approximately 75 feet below land surface (bls). This 

depth interval appears to correlate with the upper Bellflower aquitard. 

Montrose project monitor well MW-25 is located approximately 350 feet 

north of the northwest corner of the Armco site. Monitor well MW-25 is screened 
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locations were not available in the GER reports. Construction of additional 
monitor wells was proposed in 1986. The current status of the site and extent 
of additional monitor well construction since 1986 has not been determined. 

Recommendations for proposed sampling include collecting groundwater 
samples from one of the Gage aquifer wells. The final well selection will be 
determined after receipt and evaluation of additional information requested from 
the State of California Regional Water Quality Control Board (RWQCB). 

\ 

2.3 DEL AMO HAZARDOUS WASTE SITE 

The Del Amo site is located approximately one-quarter mile southeast of 
the Montrose property. Subsurface investigations at and in the vicinity of Del 
Amo site have been conducted by Dames & Moore, Woodward-Clyde Consultants (WCC), 
and Ecology & Environment, Inc. (Dames & Moore, 1984; Woodward-Clyde 
Consultants, 1987; Ecology & Environment, Inc., 1983 and 1989). 

Several monitor wells screened in the upper Bellflower aquitard were 
constructed at the Del Amo site. Benzene has been detected at concentrations 
as high as 750,000 ug/1 in groundwater samples collected from monitor wells at 
the Del Amo site {Ecology & Environment, Inc., 1983 and 1989; Woodward-Clyde 
Consultants, l987a). The concentrations of benzene detected in groundwater 
samples could increase the detection limit for other Montrose target chemical 
compounds, making detection of Montrose target chemicals less likely. 

Monitor well P-3 is located near the intersection of Vermont Street and 
Del Amo Boulevard at the southeast corner of the Del Amo site. Monitor well P-3 
is screened from 85 to 95 feet bls. The results of laboratory analysis using 
EPA Methods 624 and 625 for a groundwater sample collected from monitor well P-3 
in 1987 indicated that acetone, benzene, and ethylbenzene were detected at 
concentrations of 23, 3, and 1 ug/1, respectively. It is not likely that the 
concentrations of chemical compounds detected in groundwater samples collected 
from monitor well P-3 would increase the detection limit for other Montrose 
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target chemicals. Monitor well P-3 is proposed for sampling. A lithologic log 
and well construction dia9ram for monitor well P-3 is presented in Appendix A. 

A CERCLA expanded site inspection of the Del Amo site was conducted by 
Ecology & Environment, Inc. in 1988 under the direction of EPA. The purpose of 
the inspection was to evaluate exposure pathways for contaminants from the Del 
Amo site (Ecology & Environment, Inc., 1989). 

As part of the CERCLA expanded site inspection, monitor well DA-18 was 
installed adjacent to the Torrance Lateral near the intersection of Torrance 
Boulevard and Vermont Streets, approximately three-quarters of a mile southeast 
of the Montrose property (Figure 1). Monitor well DA-18 is screened from about 
210 to 220 feet bls in the lower portion of the Gage aquifer. Monitor well 
OA-18 is proposed for sampling. 

2.4 LOS ANG£LES COUNTY FLOOD CONTROL DISTRICT 

One LACFCD well is proposed to be sampled. LACFCD groundwater observation 
well 806C is located approximately 1 mile southeast of the Montrose property 
near the intersection of Normandie Avenue and 212th Street (Figure 1). LACFCD 
well B06C was drilled and completed in the Gage aquifer to a total depth of 
approximately 165 feet bls in 1956. LACFCO well 806C was constructed with 
8·1nch diameter open ended steel casing. The steel well casing was not 
perforated. A well data sheet and lithologic log for well 806C prepared by the 
LACFCD is presented in Appendix A. 
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3.0 OTHER WELL LOCATIONS 

Additional wells within a 1-mile radius of the Montrose property may be 

proposed for sampling pending receipt and evaluation of reports and information 

requested from various regulatory agencies. The additional wells are located 

at or in the vicinity of the Douglas Aircraft C-6 Facility, Trico Industries, 

AKZO Coatings, Inc. facility, and the Del Amo site (Figure 1). 

3.1 DOUGLAS AIRCRAFT C-6 FACILITY 

Five monitor wells were constructed at the Douglas Aircraft C-6 Facility 

in conjunction with a subsurface investigation conducted by WWC in 1987. The 

monitor wells were installed to depths of approximately 90 feet bls to evaluate 

groundwater conditions in the vicinity of underground storage tanks at the 

facility. This depth interval appears to correlate with the upper Bellflower 

aquitard. VOCs including trichloroethene {TCE), dichloroethene (DCE), and 

tetrachloroethene {PCE) were reportedly detected in groundwater samples 

collected from each of the five monitor wells {Woodward-Clyde Consultants, 1988a 

and b). 

wee recommended in their Phase III work plan the installation of up to 17 

additional monitor wells {Woodward-Clyde Consultants, 1989). Nine of the 

additional wells were to be constructed to depths of approximately 95 feet bls. 

Six of the wells were to be constructed to depths of approximately 150 feet bls. 

One of the monitor wells was to be screened in the Gage aquifer to a depth of 

approximately 200 feet bls. 

wee also recommended the installation of a 6-inch diameter recovery well, 

screened through the Bellflower aquitard to a total depth of approximately 

150 feet bls. Aquifer tests were proposed in the Douglas Aircraft Company 

Torrance (C6) Facility, Phase Ill Ground Water and Soil Investigation Work Plan 
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including a 48-hour pump test to be conducted in the recovery well (Woodward­
Clyde Consultants, 1989). 

According to McDonnell Douglas Corporation, the tasks proposed in the work 

plan have been completed (Hargis + Associates, Inc., 1990a}. Presently, the 

data are being evaluated and will be presented in a summary report being 
prepared for the RWQCB. \ 

Monitor wells screened in\each of the hydrogeologic uni.ts may be proposed 

for sampling at the Douglas Aircraft C-6 Facility pending evaluation of the 

results of field work being conducted. 

3.2 AKZO COATINGS 

The AKZO Coatings, Inc. (AKZO} facility is located at 20846 S. Normandie 
Avenue approximately one-half mile southeast of the Montrose property 
(Figure 1). Subsurface investigations at the AKZO facility have been conducted 
by ENSR Constructors, D'Appalonia and other consultants. The purpose of the 
investigations was to characterize soil and groundwater contamination in the 

vicinity of 17 underground storage tanks located at the facility. 

Four monitoring wells were reportedly constructed at the site. Well 
construction specifications for the four monitoring wells were not available. 
The results of laboratory analysis for groundwater samples collected from 
monitor wells reportedly indicated that acetone, benzene, DCE, ethylbenzene, 

methyl ethyl ketone, methyl isobutyl ketone, toluene, and xylenes were detected 
in groundwater beneath the facility (ENSR Constructors, 1989a and b). 

Additional reports have been requested from the RWQCB. Upon receipt, the 
reports will be evaluated to determine monitor well construction specifications 
and the results of water quality analyses for each well. These data will be 
used to determine if groundwater sampling will be proposed for wells at the AKZO 

site. 
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3.3 TRICO INDUSTRIES 

Two monitor wells were reportedly installed at Trico Industries located 
at 19706 Normandie Avenue (SCS Engineers, 1988). Soil to a depth of at least 
40 feet bl s and groundwater encountered at about 85 feet bl s are reportedly 
contaminated with chlorinated hydrocarbons, benzene, toluene, ethyl benzene, 
xylenes, chloroform, and diesel fuel. This site is being investigated under the 
direction of the RWQCB (Hargis+ Associates, Inc., 1990b). 

Upon receipt and evaluation of additional information requested from the 
RWQCB, the collection of groundwater samples from monitor wells at Tri~o 

Industries may be proposed. 

3.4 LOS ANGELES COUNTY FLOOD CONTROL DISTRICT 

LACFCD groundwater observation Well No. 805 is reportedly located near the 
intersection of Vermont Avenue and Torrance Boulevard, approximately two-thirds 
of a mile southeast of the Montrose property (Figure 1). LACFCO Well No. 805 
was reportedly constructed with 7-inch diameter steel casing installed to 
approximately 100 feet bls. 

lithologic logs, well construction specifications, precise location, and 
current status for LACFCD well 805 were not available upon request. If these 
well data become available, LACFCD Well No. 805 will be evaluated for possible 
sampling. This well may have been abandoned. 
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4.0 OBTAINING ACCESS AND SITE INSPECTIONS 

4.1 ACCESS TO PROPERTIES 

Implementation of the proposed groundwater sampling will require 
permission to access the properties. Upon approval of this technical memorandum 
by EPA. Montrose will submit written access requests to the owners of wells 
proposed for sampling. Negotiation of terms and conditions for access may 
impact the proposed sampling schedule and methodologies. 

4.2 SITE INSPECTIONS 

If access is obtai ned, site inspections . wi 11 be conducted prior to 
implementation of the proposed sampling program. The purpose of the site 
inspections will be to update information about each site and to evaluate 
conditions that may affect the proposed sampling methodologies. 

Site inspections will include evaluation of well accessibility, well head 
conditions, and configuration of existing pump installations. Depth to water 
and depth to bottom measurements will be taken in each well. Casing diameters 
will be measured and recorded. Power supply requirements for sampling equipment 
will be determined. Provisions for the containment of purge water wi 11 be 
evaluated. These data will be used to determine sampling methodologies for 
collecting groundwater samples from each well. 

4.3 BACKGROUND INFORMATION 

·~ Additional background information including drilling and construction 
specifications, hydrogeologic data, and water quality data ·for each well will 
be tabulated prior to implementation of this sampling program. Background 
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information will be used as criteria to determine sampling methodologies for 

each well. 

Forms have been prepared to record and document background information for 

each well prior to sampling {Appendix 8). Hydrogeologic data from each well 

will include water level elevations and pumping characteristics. Water quality 

data will include a summary of concentrations of chemical constituents 

previously detected in groundwater samples \collected from each well. 

Water quality data will be evaluated to determine potential laboratory 

analytical interferences that may affect detection limite; for target chemicals 

in groundwater samples containing high concentrations of other chemical 

constituents. Water quality data will also be used to determine modifications 

required to the HSP as discussed in Section 9.0. 
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5.0 WATER LEVEL ELEVATIONS 

Water level elevations will be measured in all regional wells proposed 
for groundwater sampling. If access can be obtained, water level elevations 
will be measured in selected additional wells which are not proposed for 
sampling. Water level elevation data for all LACFCO groundwater observation 
wells within a 1-mile radius of the Montrose property will be compiled from 
records kept by the LACDPW. 

5.1 WATER LEVEL ELEVATION MEASUREMENTS 

Water level elevations will be measured in accordance wlth protocol 
established in Section 6.2, page 34 of the QAPP. Water level elevation data 
will be compiled for each hydrogeologic unit and used in· conjunction with water 
level elevation data collected from Montrose project monitor wells to evaluate 
directions of groundwater movement in each unit. 
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6.0 GROUNDWATER SAMPLING 

6.1 SELECTION OF GROUNDWATER SAMPLING EQUIPMENT 

Groundwater sampling equipment will be selected on a well-specific basis. 

The criteria used to determine sampling equipment for each well include existing 

pump installations, casing diameter, and expected well yield. 

6.1.1 Existing Pump Installations 

Groundwater samples will be collected using existing pump installations 

for all wells equipped with dedicated pumps. Sampling methods outlined in the 

SAP and QAPP will be followed where applicable. For collection of groundwater 

samples from wells with existing pump installations, the potential 

volatilization of organic constituents will be minimized by controlling pump 

discharge rates where possible. 

6.1.2 Casing Diameter limitations 

Well casing diameter may limit the selection of sampling equipment for 

wells where permanent pump installations do not exist. Wells with 2-inch 

diameter casing will be purged and sampled using either nondedicated bailers or 

bladder pumps. Wells with 4-inch or greater diameter casing will be purged 

prior to sample collection using either nondedicated electric submersible pumps, 

bladder pumps, or bailers. Electric submersible pumps will be used to purge 

large volumes of water from· wells capable of sustaining the discharge 

specifications of the pump. Groundwater samples will be collected using non­

dedicated bladder pumps. 

14 
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6.2 GROUNDWATER SAMPLE COLLECTION 

Groundwater samples will be collected in accordance with protocols 
established in Section 5.3.1 of the QAPP and with procedures outlined in this 
section. Groundwater samples will be analyzed for target chemicals using EPA 
Method 624/8240. \ 

Sampling methods for collection of groundwater ~amples from wells using 
nondedicated sampling equipment are discussed in this section. Decontamination 
procedures for nondedicated sampling equipment are outlined in Section 6.3. 

6.2.1 Bladder Pumps 

To provide consistency with existing sampling methods at the Montrose site 
bladder pumps will be used as the preferred method for collection of groundwater 
samples from the proposed regional wells. Bladder pumps are easily installed 
in well casings with diameters of two inches or more. Procedures for collection 
of groundwater samples with bladder pumps are outlined in the QAPP. 
Nondedicated bladder pumps will be decontaminated before each use. 

A limitation to the use of bladder pumps is the low rate of discharge for 
purging large volumes of water from wells. Alternatives for purging large 
volumes of water from wells prior to sampling include electric submersible pumps 
and bailers. Another limitation to the use of bladder pumps is the requirement 
for pump submergence. To collect groundwater samples from wells where bladder 
pump submergence is inadequate, bailers will be used as an alternative. 

6.2.2 Electric Submersible Pumps 

In wells where large volumes of water must be purged prior to sampling, 
an electric submersible pump will be installed. The pump will be suspended from 
a stainless steel cable attached to a tripod winch. A length of flexible hose 
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or tubing will be used to ·carry purge water from the pump to the land surface. 
The pump and discharge tubing will be lowered into the well and used to purge 
the well prior to sampling. 

Groundwater samples will be collected using a bladder pump installed above 
the electric submersible pump. Pumps, cables, and tubing will be decontaminated 

. prior to each use. 

6. 2. 3 Bailers 

The use of bailers to purge and sample wells may be required for low 
yielding wells unable to sustain electric submersible pump discharge rates or 
where bladder pump submergence is inadequate. If bailers are used, they will. 
be decontaminated prior to each use. Becau~e a number of the proposed wells are 
constructed with PVC screen, bailers used for purging and sampling wells will 
be constructed of PVC. Groundwater samples collected with bailers will be 
transferred to sample containers using a bottom emptying device attached to the 
bailer body. 

Bailing procedures will be .conducted to minimize splashing and the 
potential for volatilization of organic compounds. The bailer suspension cord 
wi 11 not be permitted to contact the ground during the course o.f ba i 1 i ng water 
from wells. 

6.3 DECONTAMINATION PROCEDURES 

The decontamination procedures to be implemented for nondedicated 
groundwater sampling equipment are outlined in this section. 
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6.3.1 Bladder Pumps 

Prior to each use, bladder pumps will be decontaminated using the 
following procedures: 

• 

• 

• 

• 

Dismantle pump, remove bladder; 

Decontaminate pump, bladder, and exterior of discharge tubing in 
accordance with procedures in Section 5.3.2, page 19 of the QAPP; 

Reassemble pump; 

Calculate and record the volumetric capacity of pump and discharge 
tubing; 

Circulate a volume of nonphosphate soapy water equivalent to five 
times the volumetric capacity through pump and discharge tubing; 

• Circulate a volume of tap water equivalent to five times the 
volumetric capacity through pump and discharge tubing; and 

• Circulate a volume of distilled water equivalent to five times the 
volumetric capacity through pump and discharge tubing. 

§.3.2 Electric Submersible pumps 

Electric submersible pumps used to purge water from wells prior to 
sampling will be decontaminated using the following procedures: 

• Decontaminate exterior of pump discharge tubing and suspension cable 
in accordance with procedures outlined in Section 5.3.2, page 11 of 
the QAPP; 
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Calculate and record the volumetric capacity of pump and discharge 

tubing; 

Circulate a volume of non-phosphate soapy water equivalent to five 

times the volumetric capacity through pump and discharge tubing; and 

Circulate a volume of tap water equivalent to 10 times the 

volumetric capacity through pump and discharge tubing.\ 

6.3.3 Bailers 

Bailers will be decontaminated in accordance with the procedures outlined 

on Section 5;3.2. page 19. of the QAPP. 
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7.0 QUALITY ASSURANCE/QUALITY CONTROL 

Qua 1 i ty Assurance/Qua 1 ity Control (QA/QC) procedures are outlined in 

Section 5.3.1, page 13 and Section 11, page 47 of the QAPP. 

Use of nondedicated sampling equipment to collect groundwater samples will 

require collection of equipment rinsate samples. Equipment rinsate sample 

collection is described in Section 5.3.2, page 20 of the QAPP. One equipment 

rinsate sample will be collected each day. 

QA/QC procedures include provisions for collection of EPA split, 

laboratory split, and field duplicate samples. Preparation of field blank and 

trip blank samples are also included. 

Locations for the collection and preparation of QA/QC samples will be 

determined prior to commencing field work pending final selection of wells to 

be sampled. 
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8.0 HANDLING AND DISPOSAL OF WATER 

Groundwater generated from this phase of sampling will be containerized 

at each location. Containment, treatment, and disposal options may be available 

at some sites. Pursuant to terms and conditions of access agreements, 

groundwater generated during this · phase of sampling will be handled in 

accordance with existing policies and procedures implemented for each site. If 

these options are not available, containerized groundwater will be transported 

back to the Montrose property. Groundwater transported back to the Montrose 

property will be handled in accordance with Sections 5.3.2, page 20 and 5.6.1, 

page 29 of the QAPP. 

Washwater generated from decontamination procedures will be containerized, 

transported back to the Montrose property and handled in accordance with 

Section 5.3.2, page 20 of the QAPP. 
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9.0 HEALTH AND SAFETY REQUIREMENTS 

Field data and analytical results for soil and groundwater will be 

evaluated for each site to determine if health and safety considerations require 

additional modifications to the HSP. \ 

A list of chemicals previously detected in groundwater samples collected\ 

from each well will be compiled. The concentrations of chemical constituents 

not already incorporated into the HSP will be evaluated to identify primary 

hazards and exposure limits for each constituent. These data will be 

incorporated into the HSP. 

The HSP provides guidelines for personal protection and monitoring for 

potential hazards from a wide variety of chemical constituents and 

concentrations. 

It is anticipated that the scope of this task will not necessitate 

significant modifications to the HSP and its amendments. 
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10.0 SCHEDULE AND DELIVERABLES 

Upon EPA approval of this technical memorandum, written access requests 

•Ji 11 be submit ted within two weeks to the owners of we 11 s proposed to be 

sampled. After receipt of access, site inspections will be scheduled within 

approximately four weeks. 

A sampling schedule will be prepared approximately two weeks following 

completion of site inspections. Groundwater samples will be collected within 

approximately two weeks after the sampling schedule is prepared. 

A field data submittal will be made within 30 days after completion of 

this sampling program. Analytical results for groundwater samples collected 

.during this sampling program will be submitted to EPA within 4:i days after 

completion of field sampling activities. 
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TABLE 1 

WELLS PROPOSED FOR GROUNDWATER SAMPLING 

SCREENED 
WELL WEll INTERVAL HYDROGEOLOGIC 

LOCATIO~ IDENTIFIER (feet bls} UNIT 

Armco Royal 8-27 57-72 Bellflower Aquitard 
Boulevard 8-28 57-72 . Bellflower Aquitard 

8-17 65-70 Bellflower Aqu1tard 
8-20 60-65 Bellflower Aquitard 
B-23 60-65 Bellflower Aquitard 
B-26 60-65 Bellflower Aquitard 

Golden Eagle MW-12* 141-190 Gage Aquifer 
Refining HW-130 139-188 Gage Aquifer 
Company 

LACFCD** 806C 165** Gage Aquifer 

Del Amo P-3 85-95 Bellflower Aquitard 
Vicinity DA-18 210-220 Lower Gage Aquifer 

* Either MW-120 or MW-13D will be sampled 
**LACFCD • Los Angeles County Flood Control District 
bls • Below land surface 
ESP • Electric submersible pump to purge 
Bladder = Bladder pump 

CASING 
DIAMETER SAMPLING 
(inches} METHODOLOGY 

4 ESP/Bladder/Ba1ler 
4 ESP/BladderjBailer 
2 81 adder/Ba i 1 er 
2 81 adder/Sa i 1 er 
2 81 adder/Ba i 1 er 
2 B1 adder/Ba i 1 er 

6 ESP/Bladder 
6 ESP/Bladder 

8 ESP/81 adder 

4 81 adder/Sa i1 er 
4 ESP/Bladder 
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ANNULAR SPACE 
FILL: CEMENT GROUT --

SEAL: ______ _ 

WELL CASING 
MATERIAL:_...-.PV.;;.;C::..----

DIAMETER· 4 INCHES 

LENGTH: 59.5 FEET 

SEAL 
MATERIAL· 

eo• 

SCREEN 

BENTONITE __ 

MATERIAL• STAINLESS STEEl. 

SLOT SIZE: o.020 INCHES 

LENGTH: 15 FEET 

FILTER PACK . 
MATERIAL: MONTEREY SAND NO. 3 

DIAMETER: 12 INCHES 

CAP 

BOREHOLE 

DIAMETER: 12 INCHES 

Title~ 

GR 
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;s.,.,.,J)/ f'oo-4/7 ~#::>I.....,...........,. 

!;.a~.»,. £-oo,..., . 

.·. 

DATE 
STARTED IO· %'::• S{, 

COYPLETION 
7

.., 
DEPTH 1FT) -" 

ELEVATION 
AND DATUM 

LOGGED lilY ~ U;.~-::> 

SAMPLE NO. 

b--.- ... r ,,"1. 
.I ...... , ... 

DATI 
I'INISHI!:D If:. Z l • ~-

NUYIIII!ft 01" ~'I" ';~' 
81UoH'LI!S I'•••U.-

'Z. t:- • .S z 

FIGURE A-3 CONT 
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I 
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IIIII 

BORING LOG AND 
SAMPLING RECORD 

PROJECT NAME ___ :2.o_.:....Y.~-4....;l.;.___ _____ _ 

PROJECT NUMBER es ~ ,_ "?!. BORING DESIGNATION 

PAGE .l OF 2. 

a-n· 

liiOIUNQ ,., ... ·'--""'..: ... o.· ~-Ye•.-· ,....,....,...., DATE 6 I-& g(, DATI!! '- iJ(. 

I II, i--L_o_c_A_T __ •o_"------------------------~--------------~-~-T_A_n_T_E_o ____ • ____ • ______ ~"-•-"-'-~~~-"-l!!_o ____ ._,_~_. _____ ___. 

COMIDLI!TION NU&QIIIIfi:R Of' 

II DRILLING 
I!!OUIPMIENT 

.:.' ... 1l....,) 'ar.." ,t..:~r. 

w~ll c- _ ,. .. ,re 11 d .crr·vc "1-' 

~l,Y'J<..• X, .... ,. 

- -- C t_.f "-.. A'l,~-'.....- • 

c t-) ,._..., 0 (..:~ II<'~! l"'u..,. 

4 ~JI") f'fA. TL C I ~(!I/ c.,.-.p-.c'1"Ti /) , 

DEPTH (I"T) 7 ° IIIAMIDLIUS 

li!U!VATION 
AND DATUM 

WATIUt -- ~ o' 
OII!PTH (1FT) 

ec..,__. C''•-, 

FIGURE A-5 
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111111111 8CL ASSOCIATES, INC. 
11111111 

BORING LOG AND 
SAMPLING RECORD 

DIULU!R 

DIULLINO 
EQUIPMENT 

DIAIIIETIHI AND TYPE 
OF WELL CASINO 

I. " tl"• ·~~ r __...., 

n··(z..-.......,c.J 

-1-. 

.... .... 
bS'-t­.. 

·I-

. 
7:;_1-

... ,. l> 

... 
. -­
... ... 
-­. ... 
--­. 

. 

i/ DESC::I'illii'TION 

;Ue~".ArvcJ "':' /f..o,.o 

~?- - - ~- ~-' - -

. . 

.. 

.,l,..,.,..,.;=. ~I ;:,·.w-4 -n.J· ,:,~A...a £a..v.J\ · 

o£..-:r~. (.O? :/.,.). ~·"' .P.•"'..,.,r_ 

~ ............. .-/ r,v~ J"O, F,·-r..r 

l>t,.:.ror ~- ... (.t">C'/ .. ) 
t. .... c. c~~- ~~tt..~r·. :; J..e ~, 

l>"'~o ....... -s..:o -so£ 4--.- ......,.... C:,. 

s ..... _......,.,....o. 

{~A.. .. .-...40...,-.,£ ...., .. ~<.. 

t;....T.,......,.~.,.. 

COYt>LETION 
DEPTH (I"T) 

ELI!VATION 
AND DATUM 

SAUt>LE NO. 
"' ... 
c 
a 

Ill 

! ... 

~· ~··. 

FIGURE .1\-5 CONT 
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I 
1 l 

PROTECTIVE CASING 

):f========:U WITH LOCKING CAP 

Q 
MEAN 
8EA lEVEL: 33.1!190 

I 
VENTED WELL CAP 

TYPE: 2" STAINLESS STEEL 

~~~ ..... -~--"'lr-1""~"':" ... ~~~~~ '"" ................. ' ........ .. 

73' 

70' 

CLi 

s• 

Source: 

............... .... .. ... " ..... .. ..... ............ .... .. . ........ . ........ ..... ......... .. ........ . 
... .... ..... ..... ..... .. .. ... , ' . .......... .............. ...... .... .. ........................... , ...... ... .................................... .................. ................. .. 
........................ , ..... , .. . ..................... , ....... ... 
'~~~: ~': ~.-: ::~~~~ ~ ....................................... ............................... ...................... 

15' 

BCL ASSOCIATES; INC. 

"' "' '·• 

DIAMETER OF 
SURFACE SEAL: 

_ ........ 2_. __ 

MATERIAL: 
CONCRETE 

ANNULAR SPACE 
FILL: CEMENT GAOU..,T __ 
SEAL: _______ _ 

WElL CASING 
MATERIAL:STAINLESS STEEL 

DIAMETER: 2 INCHES 

LENGTH: et FEET 

~ 
:=:::=::'SEAL 
::;::::1""' MATERIAL· BENTONITE PELLETS 

·======: 1 \/eo· 

SCREEN 
MATERIAL: STAINLESS STEEL 

SLOT SIZE: o.o2o INCHES 

LENGTH: 5 FEET 

FILTER PACK 
MATERIAL: MONTEREY SANO NO.3 

DIAMETER: , 2 INCHES 

CAP 

BOREHOLE 

DIAMETER: 12 INCHES 

1 Title: ARMCO INC. 
: ROYAL BLVD. 8-17 
PrEZOMETER CONSTRUCTION 

FIGURE A-6 
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::SCI.. ASSOCIATES, INC. BORING LOG AND 
SAMPLING RECORD 

.., 
PROJECT NAME --..:."=:~.=.:..

7 •::.;':..._--------

PROJECT tn.JMBER 8s:-- ~ ~ ~ 

I DRILLING 

EQUIPMENT P-;;JtUif ~- ''· ,Jl-t. A 

. 
·- . 

.:- ...... - )fl!\...:._ -
s .. "'!) f...,J ol/v..'&o_ .... &'" 1"7 &.'"7 

.. .. -

flo:.,... · --
- -

·!-

. -: -f .,:; __ --: -

I 

I 

. . -~ 

' --

--

):-__ .- ,- -. 

. -:. -
- -

s~,l-J r.:Jt6::>0..:u-.l. (S"'.>'-'-J 

~·;:..r 7 c.:.... 7 .ry ~~·-v·rl·•.vb 

)-cct· •?'-'Jit,.,l ~ 1 "l..,.. 

-

·-

BORING DESIGNATION 

DATE 
STARTED ... -•1-i'-

COWII'LIETION ..,. -
DI!!PTH Ci<T) ..,.., 

I!UVATION 
AND DATUM 

-

r-

-

_, 

--

!-

-

!-

-

8-20 

DATil 
i'INUIHI!D ~ IJ. /'(. 

c:.<..a..- ~....._.. 

.. 

- c..L- ~-

FIGURE A-7 
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fillilll SCL ASSOCIATES, INC. 
IIIIUIIII 

BORING LOG AND 
SAMPLING RECORD 

PROJECT NAME __ _.:_i..:.' ... ..:."..:.~..:. .. _· -------­

----· 
PAGE z. OF 

• 
PROJECT NUMBER BORING DESIGNATION 9-20 

DRILLII!A 

DRILLING 
EQUIPMENT 

DIAMETER AND TYPE 
OF WELL CASINO 

6" j'i~.:ar ~'118 

17- ,e; ..... 4, (UJ4.1(}. 

:-....... 
r:~.W ..,.., 
c!; 

"'& • 

·I-

·f. 
.ro-f-· 

+ 
. 

S" .. - ~ 
1-

·I-
F-

(0- t-
·F-

+ 
~.5- 1-
1P' 

·I-
·I-

-f-.. .. 
. 
·-.. -
. 
. 
.. -.. . 
. 
-1--

. 
+ 

/ 
. 

DESCRIPTION 

~A"• .C...t.&J) ot...J#<. S7 \'J..,.). ,.;,....,£ ro 

II·,,,..,., CUI•...., ~.v, . ~0.~~- ;,,,.,._ 

>-~o 1~, ot;..,,; (.!) '-'/.,.;._,.·...-.~~ro f--

11 rnv4f' e6#4./AJ ~·-.t •JIA•I; :!- /..f~ ... 

£AIU•·(1P) Ot,.v<!:f~)"/~), F"t.Ue'~ ~ 

P•/;/'J4 CUJ...N J .. .v.> · w::.77f4. S ... 

'r&Ue..7JI:. 

DATE 
STAIIITED & ·'l·ll'-

COMPLETION 
DEPTH (FT) 

ELEVATION 
AND DATUM 

LOOGI!D I!IV l!o;,. ,/.6.,_ 

.., 
SAMPLE NO. ! .. 

. f-

. 

DATil! 
FINIIHI!D G. • • ~. 81,. 

WATI!fll 
IU!P'TH (1fT) .::: sl' l 

l"""r*'o"'of• ~ ,l'.rsc-~..t~· 

~-- -~"'""li""""' ... *• ~':' .. , 

c: lcz-- :.--..... . 

I , 

_;; 
~-· 

FIGURE A-7 CONT. 

BOE-CS-0184822 



I 
r. 
I 
r 
I 
r 
I' 

r 
r 
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1: 
1-

( 

I· 
I 
I 
I 

rr 
12.15' 

68' 

85' 

.BCLI 

1 l PROTECTIVE CASING 

r-~~========W WITH LOCKING CAP 

(J 

MEAN 
8EA LEVEL:31.891 

2' 

50' 

s· 

Source: 

I 
.................... , . . ' ..... '""' '' '·' .... "..... .. ,, .. ' 
' ..... ' ... '. ... ......... ................................ .. ... .. . ,, ............ . 
".~-..... ~- ::~ :~~ ............................ ,, ..... " .......... , .. . 
~~~'..~''"'""''"' 

15' 

BCL ASSOCIATES, INC. 

,, 

" 
'" ,., 

VENTED WELL CAP 
TYPE: 2" STAINLESS STEEL 

MATERIAL: 
CONCRETE 

ANNULAR SPACE 
FILL: CEMENT GROUT 
SEAL: _______ _ 

WELL CASING 
MATERIAL:STAINLESS STEEL 

DIAMETER· 2 INCHES 

LENGTH: eo FEET 

X SEAL 
){ r-7 MATERIAL· BEN'TONITE PELLE1 
-:.:.::: v 55' 

SCREEN 
MATERIAL: STAINLESS STEEL 

SLOT SIZE: o.o2o INCHES 

LENGTH: 5 FEET 

FILTER PACK 
MATERIAL: MONTEREY SAND NO 

DIAMETER: , 2 INCHES 

CAP 

BOREHOLE 

DIAMETER: , 2 INCHES 

Title: ARMCO INC. 
ROYAL BLVD. B-20 

PIEZOMETER CONSTRUCTION 

FIGURE A-8 
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-.. ... CL ASS\JCIATES, INC. 
IIIII 

BORING LOG AND 
SAMPLING. RECORD 

PROJECT NAME __..-L~;;;;...:;"-"-=l.;._ _______ _ 

PROJECT NUMBER [ls· ' 71 
BORING DESIGNATION it-23 

G"' ,f',.w.-r .....,."-.., 

/Z'' INIU• j/1£112_.,. · 

DI!SCRIPTION 

s ..... »'--" ~>.t..· .. .,.yo~/t..._, (t.r:,;'-':.; 

~·(r J ;MNE ~·- • ~ . 

C.C.AJJ .",..> he,..,. D~.·.,..CY'..o""N 
:S,",( r? .. •"' ...,.,. . J-.o; ~..,.,.~ '>IV!"'» 

~ • .,pr .... ) t)l-'v<' ( .{' >r/~) 

s,t-1 s.·c ,.)!. ~ ( ..... ~, ._ .. ~. lf•·'r"'::tt,., 

COIWIPL!TION 
DEPTH (FT) 

I:UVATION 
AND DATUY 

tUYII'LIE NO. 

Ill ... 
c 
a 

I ·__.1 • cu.-

FIGURE A-9 
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111111111 8CL ASSOCIATES, INC. 
111111 

BORING LOG AND 
SAMPLING RECORD 

PROJECT NAME __ ..:;1-::...-'"'::..to..;'"'::.•.;..._ ________ _ 

PROJECT NUMBER ~r · ~-, 3 BORING DESIGNATION 

DAILI;INO . , ; 
I!ClUII"MENT Pt ·::--II a-" . ,J.I.:S. • ,_ 

DIAMETER AND TVPE 6.'' /'•~ ~ · 
OF WELL CASING ll'' w.rlf (,ur .... .,.__ ) 

.. 
s~-. .. .. 
$S--

·F­
·r 

~C"-~ 
fP 

·F-... ... --

. ,. 

... t-

DESCRIPTION\ 

!>.......,~\..~; ot. • .re c .r~ ~ .... ) 
.!'- cu· •"-~ ~ 14 ~.o . 

.)A,vD ...... A~C' .·/Ju.# J.(D/rf­

Vf' [;, ~%. 

!..611J0 A'-. A~ 'I> ..I,;. • ...., 4,or<<"'1 

y..~....-....,....,... 

DATE 
STAI'ITII!:D 6-I:J./._ 

COMPLETION 
DEPTH (fT) 

ELEVATION 
AND DATUM 

SAMPLE NO. 

loll ... 
c 
g 

loll 

! ... 

7'57'05 

i(iij! 
PAGEl C ! · _.,c , 

! 

. - ' 

~ l..r..- .__ l ~·-·· 
l• 
I 

d.&- lr- i' -

FICpURE A-c CONT 
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' 1· 
t 
t 
I' 
t· 
~-

i 
r 
f. 
l 
f· 
i 
1 
1· 

' ' 

I 2.5" 

65' 

ea• 

PROTECTIVE CASING 

,.Jl&f.::======\-11 WITH LOCKING CAP 

Q 
MEAN 
SEA LEVEL:23.717 

1 

50' 

5' 

Source: 

I 
~~- ~~~::~ ~:~-: 
...... ' ~ ...... "..... ... ....... ' 
...... "......... ..... .... ...... .. .. .. .. ........... , .......... . ................................ 
..................................... .................................. .................................. ................................. .............. .,. .................. .. 

..................................... 
, ............................. .. ............................. 
: -~·- :~::::::::· 

s• 

'" 
'" '" 
'" 

BCL ASSOCIATES, INC. 

VENTED WELL CAP 
TYP~: 2" STAINLESS STEEL 

......... ....... 
. ..... ., 

_G_ROUND 
SURFACE 

:::' ' .. ::. ' . 
. ........ . 
~~ .... ~~~~::~ .. ~ .. 

DIAMETER OF 
SURFACE SEAL: 

2' --
MATERIAL: 

CONCRETE 

ANNULAR SPACE 
FILL: CEMENT GROU_T __ 

SEAL: _______ _ 

WELL CASING 
MATERIAL: sTAINLESS STE~L 

DIAMETER: 2 INCHES 

LENGTH: ss FEET 

SCREEN 
MATERIAL: STAINLESS STEEL 

SLOT SIZE: o.o2o INCHES 

lENGTH: 5 FEET 

FILTER PACK 
MATERIAL: MONTEREY SAND NO. 3 

DIAMETER: , 2 INCHES 

CAP 

BOREHOLE 
DIAMETER:_.-,..-.2 __ 1HCHES 

i Title: ARMCO INC. 
ROYAL BLVD. B-23 

PIEZOMETER CONSTRUCTION 

FIGURE A-10 

BOE-CS-0184826 



J. 

-· 
II 
11-

Jr 
lr 
If 
ll-

11 

ll 

-. ::.~l ASSOCIATES, INC. 1111111 

, 

BORING lOG AND 
SAMPLING RECORD 

PROJECT NAME __ -~.(<....:;.:..c.:..."4~t---------

PAGE.o. OF - .­.... _ 

PROJECT NUMBER f:'.S- :..., 3 BORING DESIGNATION 

rum. LEA 

DIAMI!:TI!<~ AND TYPE '" ..:lvt?e4. f',c~:>r P..i. .-0111 WELL CAIIIINQ /"Z •• ,._~,I'.;>M ... ....,8 p 

/o -"'""·. 

. 
~ -. 

~ . 
-

DESCII'IIPTION 

-. .s..-,- /-~ 1 .. ....0 ..-~c..· "'/1/ &-/ .t.i.A, • ..... , .... _.., _ _,_~-· h. 
.c::::l· - ---.-

- """ 

-.... , 

... 

. t"" $ . 

• I 

s .... AJ~ .lw) t:Jt.,..,. 13./>o<J.-.J(l.r >~5 

:s.~.-1 C.'"-"? .l-. 

S~.!> (w )l ,(P..n" ,.,, .,.,; &w..., ..... 
(Z l") <'(.) S..C")'el•"?t;! ~ ... ~ 
~.,./ lru..e.e "':"" 12 ~-

r""",._:>, .. ) oL,vr ';re/lo-fs-, t~) 
~~ ~ "7 / J..Vc! s .... .., 0 • P o,...T&~( ~ il Yo 

C:OWI'LETION 
Dli!PTH (FT) & S" 

!Lii!VATION 
AND DATUM 

LOOQII!D I'IIY ;t-.""'-. 

SAMPLE NO. 

Ill ... 
c 
a 

-

DATil! 
FINIIHIED G.-1'--i .. 

4,/TU-o efJ _A;.,~~• .!I ;-. 

)!;,e,"f,,·~ f:v"'"'NfJ ..... l .. 

ftii!DAARKI 

~.::. (ctcz ........ :J 

FIGURE A-11 
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1!1111!11 BCl ASSOCIATES, INC. lUll BORING LOG AND 
SAMPliNG RECORD 

PROJECT NAME ____ 2_"..:..7-_ ... _l -------

PAGE 2 Of 

PROJECT NUMBER e.:s. '2'> '3 BORING DESIGNATION 

DI'IILLIEIIt 

DI'IILLINO 
II!OUIPMENT ft· ~~11 .8· t:/. .,#· S A . 

DIAMETI!A AND TYPE 
OF WELL CASING '" 4"·- (1'-~-- ~ .. J 

~z- ev .. ,.. /JV<RIV· -8!:1). 

'F 
1-

s:>-F­
+ 
·I-. 

~~--"""' 
·I­
·I­
·I-

U.P--t-

• . 
'F 
·I-

t>.:'- to-
') I-
I 1-

1/ 

• I 

DESCRIPTION 

,S.o. .... ~. ~) 0~' o.IO/ yci-No-..{..!')' (,./8 

'>n:. T? /,-...,.;] ~ ;> #..,.,_., .. :: 129'-

S.(>"'.:> ,lw) .JL ;,~ ( .!' '? S>!<) 
tt&I"-AJE ~• D ,Jw~•~·,.ru,.C..,C-: 1.1 ,.....,. 

DATil! 
STARTED ~-"'- -1-

l!UVATION 
AND DATUM 

SAMPLE NO. 

1&1 ... 
"" Cll 

1&1 

! ... 

DATil! 
11'1!\llliHIED f:.-N ... i .1·1 

;~!~·~ 
r 
b_ 

~ .. --_, r (", .... _) It 
lr 

~(C::..l- .... 

I 
I 

l 
I 

- .).."".I> { c~ ....... ). 1 

I 
l 
l 
! 
l 
I 
I 
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lr\ 
lr 
I 
r 
[ ,, 
,. 
l 
r 
r· 
f. 
r 
1'. 
,-

1 
I 
I 
l 
l 

( 

! 
__ ___;;::::::::::==================== ~....-­
3" 

as• 

es• 

CL! Source: 

1 I 
PROTECTIVE CASING ~l=======::::tJ WITH LOCKING CAP () 

I 
~ ' . ' .... ~ . " ' ' .... ' ........... ' ' .. ' '' ... , -.' ..... ''. .. " ... . '"............ .. .... . ' ..... ' .. ' '.. '' ,, ........................... ' ... ' ........... '' .... ' ... . ' ................. , .... '' ..... '' ' .. ' ,, '' .. ' .... ' ..... ,, :, ' .. ' "'. ' .... ' ... ' ... ' .. ''' ' ~ .. ' .... "- ' .. '' .. ~-.~: .. :~.:~~~~~-. 

YENTf:D WEll CAP TYPE: 2" STAINLESS STE!. 

DIAMETER OF 
SURFACE SEAL: -

2. --MATERIAL: 
CONCRETE 

ANNULAR SPACE FILL.: CEMENT GROU_T __ SEAL.: _______ _ 

WELL CASING MATERIAL:STAINLESS STEfL DIAMETER: 2 INCHES LENGTH: eo FEET 

SCREEN 
MATERIAL: STAINLESS STEEL SLOT SIZE: 0.020 INCHES LENGTH: 5 FEET 

DIAMETER: t 2 INCHES 

I Title: ARMCO INC. 
I ROYAL BLVD. 8-26 ~PIEZOMETER CONSTRUCTION 

BCL ASSOCIATES, INC. 

FIGURE A-12 
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I 

Cirapnic 
L<Jq 

10 ~-: :-

FILL 

CLAY 

~~~-,..-~ SILT 

lS 1'7" - -.":"' 

1'7"--­

~ .- --
20 . -:-.--

" 5.\ND 

~-~-~.-t SILT 

25 

JO 

1-:-...;-__ 
1-:-..:..-_ 
. -.- .-. 
1-·----- -·-
- --
- --
----

--- -
- ---
----
-------

Ct..\1' 

llTHLOGIC LOG 

CldY• ~1lty. d3rk bro~ ~nd ,rey, ~• ~and 

few gravel. oocclc4. s11ahtly dasp. sticky 

Clay, silty, dark crey-brouo, eli&hcly eaa41• 

moderately ~1~. sllshtly ~. atteky 

Clay, silt and saod miXtures, gradational, 

interbeds, grey-yellow brown, blue arey 

Silt, sandy, grey-blue grey. vary fine sand. 

::ed1UIII .amounts of clay 

Clay. iilty, brovn, gradational clay, tilt .and 

iand layers. tttcky 

Grading sandier 

3and, ~llty, light brown-yellow brown, abundant 

thln shell fragaeuts 

... ) 
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r' 
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~~ 

~-

I 
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I 
I 
i 

- --------
45 ----

t-=..:...:_:..:_.:. 
~---.::::.::::-_­

!------: 
55 - ---

• 0 ...... 

.. ... . . 

60 :..-·-;.. 

-...:-::-:: - ---
-=-----. . - . :--:..-_-_,.._ 
-:.-----:. 

65 ~.:;: ~~ 
:::--=-.= 

Cl..\'1 

SILT 

SILT 

_-- _-..,.. SILT 

-:...----"'"= 
1-_-..:.-:....:.. 

70 f-_ --:..-: 

1-:::.-::. .:.._-:.­
~ -:....-:..-::. 
~--.:..:"·_:..:._ 

1-_-_ ---
7S 

. -. ----

- -
80 

CJ...\Y 

.............. 

Clay. ailey, brown, abundant fine sand. ~ eilt 

sUpdy etkky 

Silt, organic. blue-green, mottled yel!ov and rust 

brown, ~o~e very fine sand, traces of orsanlce 

\ 

Sand, silty, very fine ~and with ~derate aaouncs 

of 3llt, brovn-2ottled bluo grey and yellow brown, 

thin ~ilt and clay interbeds 

Silt, brown, with Clay ·and fine sand, traces of 

organics 

Sllt, clayey, blue grey - oottled rust bravo. 

with large amount~ oC very fine ~and, jlighcly 

:ae 
Silt interbeds, rust brovn, plastic, ~ticky. 

also silty sand interbeds, blue grey 

Clay, silty, brown, moderate amounts of very 

floe sand 

Silt interbeds, clayey, brown and thin interbeds 

of sand, grey, mediua grained 

FIGURE A- 13 CONT 
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90 
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r 
r IJ) 

r 

""" ....... 
S.and, poorl:~ ,;r.t.!e<!o :led!UIIill (;lr.JiiPedo Cl".liCIIIIII oi 
wood. fdtncly le~cicul~c. ~ina 

"1:11:! •1:!1 -.llt .an.! .::.~:-- l~cerbeds. browr.. Hsht 
o:re·: :,r.Jwn, :sc<::er~:.e u:cu:tts o! cl.J~· in sand, . 
4re:: .:: :.J·~e:r i1~: ~:::e:-~e~-D. wer; fine - !tne >~and. 
-.ticity 

:il!t, sandv .end c!:tve .... lls;bt grey brown. very 
:ine - !lne ~nd ... ~clay interbeds, very sticky 
CLn·ev, thtnlv l..a:ni:uc:ed. daap 

FIGURE A-13 CONT. 
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d~ 
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organic odor. sticky 
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Brown clay interbeds 
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Sporadic shell layers 
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Description of t4aterials 
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:~~I 

SUt. clayelf, grey and brown, rust co!ored III:C'CIUik •• 
!1011141 very Hne :~and, !itlll, sUahtly v.clck)V 

:iand. sUty, srey-green, yellow-brown nreak111 

Cby, ltancly, grey .lnd brown. fltlllo sticky thll\ 

~llty day 1nterbedlll 

Shell bed, rust brovn, dlty sand 

Sandy. srey and broW!\ 
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. 

Shell bed Ln bl~grey silty sand 

Cradlng to clayey sand 
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~~=• very fine s.Jnd. fev »bells. oraanlea 
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BORING DA-1A 
Continued ..• 

m ~ .,: 
I 9 jj 
i ~ $(sYMBOLS LITHOLOGIC DESCRIPTIIB 

50·~~~~~~+-----~-1
1

---.---r----------------------------------------------

l I 
A-B-3 46.49 

60-

70-

45.75 

eo-
46.43 

1~1 I 
1

1 

I· 
11

! ML: IlL -greenish-gray Silt. 801 s11t. 1!:1 clay, 51 fine sand. 
1 soft. moist. w1th lt. gray lenses 

I j 1 !: C\.-11..- yellowish-red silt. 801 silt. 15Z clay, 51 f. sand. 

I' '!I: l \ sand. soft, moist. alternating lenses of yellowish-red and i: ,, ; r:; orown1st1-yellow silt 

I ; ' I 'h. ':L1111!..- greenish-gray silt, 801. silt. 15l clay, 51 f. sand. 

1
:. !, !'1.' · ,, soft. IDDlSt, w1th lt. gray lenses 

I ! tiL- mod. brown silt. 801 silt. 15l f. sand, 51 clay, 
j il 1 i \soft. motst. w1th lt. gray lenses 
; 1 i! : '-IL- greenish-gray silt. BOI silt. 1SI f. sand. damp, 

0 1111 1 dense. u ttl reoo ish-brown lenses 
! llj' I 
'I t l iiI I 

j:2:Z c· . a..- greenish-gray lean clay and clay-silt. 901 clay. 10l I -:-:- ~:J silt. med.-stiff. dry, homog. 

I 
:-:-:- - : •lSP- greenish-gray sand, poo:-ly graded. 901 t .sand. 101 
:::::: 1 \ silt. loose. motst. homog .. lt. oudation bands 

1

0 -:-:-: i lSP- greentsh-gray sand. poorly graded. 751 t. sand. 201 F:: ! merl. sand. 5l silt. loose. wet. hDIIIog .• lt. oxidation bands 
1 ~.2..::)., '-SP- Browntsh-yell'lw sand. poorlY graded. 701 f. sand, 25l 
I · · · 5P; \ lled!ull sand. 51 silt. loose. wet. houog .• micac .• with lt 

1 1 oxidation banos • 
1 l SP - lt. grenistl-gray sand. poorly graded. 701 f. sand. 
' 251 meeliu:~~ sano. 51 silt. loose. wet. homog .• aicaceous 
i l 5P - greenish-gray sand, poorly graded. B5l f. sand. 1Cl 
I 1C1 silt. 51 clay, loose, wet. homog .. cicaceous 

i 
I 
! 

1 00-'----'------J ... '---

; . 

ecology and environment. inc. 
DEL AMO ESI 

TORRANCE. CA 
I L---------------~------~--------------~F~IG~U~R~E~A~-~1~8~C~O~N~T~. 
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BORING DA-1A 
Continued .•• 

I ~ 
i 

!001-~~~t------f-1~~~~----------------------------------------------' ... SP I 

pA1-B1 48.75 

HO-

120-

130-

140-

150-!....--1----....l 

0... I 
j 

I 
I 

·.·.·. SP I 

SP- greenish-gray sand. poorly graded. 751 f. sand, t5S 
mel!. sand, 51 silt. 5S clay, loon, wat. ho111og ., tUcaceous. 
>1mm shell frags .• aildly react1vu 

SC- greenish-gray clayey sand with gravel. 60S f. sand, 
25:1: clay. 10S 11ed. sand, 51 gNve 1. loose, ao !st. aicac .• 
stratified shell frags. (>1mml. strong HCl reaction 

SM- greenish-gray silty sand with clay, 501 silt. 251 f. 
sand. 25S clay, loose. moist. stratified. micac .• some oxula. 

SM- greenish-gray silty sand. 60S f. sand. 30S silt. 101 

clay, loose, wet, homog., shell frags. (1u-1cml. HCl reac. 

:-:::: J SP- greenish-gray sand, poorly graded. 60X: I. sana. 20S 

::·:: h__ silt. 10S med. sana. l.OX: clay. loose. wet. homogeneous 

>>> i 1 SP- greenlsh-gray sand. poorly graded. 601 eed. unci. 3CS 

:::::: ~ f. sand. 10:1: sllt and clay. loose. moist. homogenous 

ec;o logy and environment. inc. 
DEL AMO ESI 

TORRANCE. CA 

FIGURE A- 18 CONT. 
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BORING DA-1A 
Continued .•• 

I 
t 
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,,, 
LITHOLOGIC DESCIIPTIDH 

SP- greenish-gray sand. poorly graded. 70X f. to v. f1na 
sand. 10X aed. sand. 15X Ult, 5X clay, loose, eo1st. hcaog.~ 

~ some shell fragments (>teal, wk. HCl reaction 
1 LSP- greenish-gray sand. poorly graded, SOX led. sand, ~OS l L f. sand. tO X clay and silt. loose, wet, strat .. 15-301 shells! 

! \.. SP - green ISh-gray sand. poor 1 y graded. 70S ued. sand. 151 
c. sand. 1 OX f . sand. 5:& clay and silt. loose, wet. homog 
111caceous 

SP- olive-gray to dark gray sand. poorly graded, B5X f. 
sand. 10X silt, 5X clay, loose. moist. hoaog., 11cac., shell 
frags. 1ncr. with depth 

ecology and env1ron1111ent. inc. 
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BORING DA-1A 
Continued ••• 

r 1 
i 

2004-~~~------+-+--_~S~P~-------------------------------------------

210-

220 

230-

240-

250-L--.I.----1 

. ! l ! SM 
l-' •I 

!N- dark gray silty sand. 60S f. sand. 101 v. fine sand • 
101 clay, 201 silt. loose. llo1st. homttg .. 11icac .• HCl reac. 

SP- olive to dark gray sand, poorly graded. 85l f. sand 
101 silt. 51 clay, loose. llloist. homog .• ileac. 

SP- dark gray sand. poorly graded. 70l c. sand. 20S aed. 
san~ 51 f. sand. 51 silt and cla~ laos~ eoisL hoaog .• 

CJ SH j \ shell frags .• weak HCl reactton 

h.,....,..,'!"9-!--;-.lSbeln ~- 60S shell nterial 11ma-1c111l. 201 c. sand. 
ML 1 I 201 aed. sand. loose. Met. hoaog .• gastropods. pelecypods 

l\ and echnideras 

~
lll.- ol1ve to dark gray silt, 701 silt. 20X clay, tOl f. 

sand. soft. moist. with 211111 lenses mea. and c:. sand. 5X 
shell frags .• weak HCl reaction 

II.- olive to dark gray silt with nnd •. 70X clayey sllt. 
firm. 30X sand; alternating silt and sand layers (2-10cal 
moist. silts are eicac .• contain shell frags •• wk. HCl reac. 1 

SPI 

I 
I 
I 

Ill i ML' 

@[] 

SP - dark gray sand. poorly graded. .45X aed. sand • .45X f. 
sand. 101 silt. sott. moist. interbedded w/ c. und (<.4aa 
and silt 1>1111111 layers. aicac .• weak HCl reaction 

II. - dark gray s 1lt. 75X s 1lt. 15X clay. 10Z v. f. sand, 
firlli. moist. hosog .. 111cac .• weaK HCl reaction 

Ql- dark gray tat clay. 95X clay, 51 silt. hard, 
1101st. highly plastic. homog .. sl. alcaceous. wk. HCl reac. 

I 

I 

i 
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BORING DA-1A 
Continued .•• 

il Ill! 
!:its'fUOLS 
IIIIi 

LITHOLOGIC DESCRXPTIDI 

~ 
CH 

~ 
~ 

1 

No core recovery 

I 
l 

IL- dk. gray s11t. 601 Sllt. 401 clay. fira. 111aist. hoaog 

I I ML 

..... 15 P, SP- olive gray sand. poorly graded. 75X c. sand. 101 ~ted 

~n-,_.;-...:,'~ sand. tOX f. sand. 51 silt and clay. soft. wet. ho111og .. soae 1 

~~ gravel l2mlll-5!11m), calcareous clay concretions, wk. HCl ructl 

II 
:>:) SP ljl Ill &If- ol1~e-gray gravel. well graded. 601 gravel l1-2cml. 

· :-:.: 201 c. sand. 101 f. sand. 51 111ed. sand. 51 s 11 t and c lily. 

::;::: I loose. wet, shell frag. 11-5111111), st. HCl reaction 

0 
· · · SP - greenish-gray sand. poorly graded. 601 c. sand. 151 

I v. coarse sand, 101 aed. sand, 101 f. sand. 51 silt and clayJ 

. . . j some gravel. loose, wet. homog., wk. HCl reaction ! 
~-.:.·...:.··...:.· ··4----!1

 SP- greenish-gray sand. poorly graded. 701 aed. sand. 201 1 

:<:: SPj' f. sand. 51 c. sand. 51 tlily and silt. soft. ao1st. haeog.,! 

~{: I micaceous and pyritic 

i 

~:\ SP j 

~ 

SP - green 1 sh-gray sand. 601 c. sand. 201 v. c. sand, SOX 

aed. sano. 51 f. !and. 51 clay and silt. soft. aoist. hoaog. 

SP- onve gray sand. poorly graded. BOI ud. sand. 151 f 

sand, 51 silt and clay. moist, weak HCl reaction 

SP- green1sh-gray sand. poorly graded, 801 f. sand. 151 

11ed. sand. 5S: clay ana stlt. Deist, homog .. 11icac .. wk. HCl 
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BORING DA-1A 
Continued .•• 

I 
ffi 

~ ;I I 
I i 8 I .... 

S'fiiBDlS DESCRIPTIII 
I ... U 11fl'o.i..OS I C 
I • 111!1 11!1 

Ill .. 
SP ... . . . 300 

. . ... . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . 
310 - swl 

51- green tsh-gray sand. poorly graded. 201 v. c. sand. 
·:·~ ·.:: ·. ~ -~ 301 c. sand. 301 aed. sand. 101 f. sand. 51 silt and chy. 

.. ·.·:·:· .... 5Z gravel (91118) • loose. ao1st. stratified 

.. _.· .... 
I ··:· •. 

No core recovery 

I 320 
I 
ii 
1!!5 

~~ 

~A1-B2 56.18 0 I - < -:-:. SP I 
Altern at 1ng layers 11-3 ftl of fine and lllediUII und 

•• 0 • SP- greenish-gray sand. 851 f. nnd, 101 aed. sand. 51 . . . . 51 clay and Silt. loose. moist. homo g • . . ... . . SP- greenish-gray sand. 851 aed. sand. 101 f. sand. 51 ... . . . . .. silt and chy. loose. IIIOist, hoaog. . . . . .. . . . . . . . .. . . I .. . . 
. . . . . . . . 

- .. . . 330 . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 
- .. .. 340 . . . . . . . . . . . . . . . . . . . . . . . 

I .. . . . . .. 

I . . 
. . . . . . . . 

L._) .. 
.. 350 
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350,--~~~----~~~Tn~-r--------------------------------
------------

ll!: ML 

360 

370-

380 

390 

400~--'------' 

:>:: SP I 

1'1 ,., SM I 
"~-I. 1· 

~CL 

<<< SP 

II.- gray silt. 1151 s1lt. 101 f. sand. 5% c:hly. hard, dry, 

laminatud. BlCIC .• •uak Htl reaction 

Alternating layers 12-4 ftl of fine and aed1ua sand 
SP- gray sand. poorly graded. 85-901 f. sand. t0-t5l , 

si 1t and clay. loose. ll!list. ho111og., 1111cac .• shell frags. I 
SP- gray sand. poorly graded. 851 aed. sand, 101 f. l 
sana, 51 silt and clay. loose. moist. hoaog .• aicac, shell 
frags. 

I 
i 

I 
I 
I 

98- olive gray silty sand. 651 f. sand. 301 silt. 51 clay 1
1 

mo1st. hard, interbedded sands and silts, aicac., HCl reac. 

II. - gray silt. 851 silt. 10X clay, 51 f. sand, hard. j 
moist. interbedded und. silts. and clays, a1c11c., shell , 

trags. 

CL- gray clay. 1151 clay. 151 silt, dry, hard, hoaog., 

•k. HCl ruction. soae shell frags. 1.25cal 

SP- olive gray sand. poorly graded, 851 aed. sand, 101 f 

sand, 51 clay and silt, soft. aout. hoaog. 

SP- gr11y sand, poorly graded, 851 f. sand. tOX aed. sand 

51 silt and clay. loose. aoist. aicac .. hoaog., shell frags.\ 

ML- olive gray silt. 901 silt. 51 clay, 5X f. sand. hard 

moist. hoaogeneous. shell frags. 

SP- gray sand. poorly graded, B5l f. sand. 10l aed. sand 

5S silt and clay. soft. ao1st, a1cac .• hoaog. 

Tatal lle$11tb af· ~1111 • Ell feet 

n SAT sample col:ected f~OI 0A-1A 

~ 
9AT sallple attuoted, t:ut not collected froa DA-iA 
aAT samcle collected ~rom DA-tC 

BAT sample atteeptea. but not collected froB 0A-1C 

I 
I 
I 
I 

i 

I 
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CEMENTtiiENTONITE GROUT 

OO.ONCH DIAMETER STEEl CONOUCTOfl CASI"G 

28·1HCH OlAioi!TEA IOIIEHOI.E 

4 I·INCH 01AM£TEA SOA· 07 I'VC CASING 

OJ.INCH 01ALI£TEA BOIOEHOLE 

CENTRALIZER 

CEMENT ·BENTONITE GROUT 

JtNE SILICA SAND 

10. r:oor STA.tN'-ESS STE£1.. ()04) 8LAN• C.ASr,..G, 

4.1NCI"t 01ALI£T£ft 

4.tNCH 0tAt.tET£R W1AE W'llAP STA1Nl£SS STEE~ 

I lO•o WELL SCREEN WITH 02·1"C" SLOT 

~ 8ASE OF SCREE~ 
l· FOOT STAINLfSS STEEL UO•I SE01U£NT TAAP 

~---- CEME"T :8E .. TO .. ITE GROUT PLUG 

..,..__ t2·t'4 Ota--

""OTE l.ANO,-IU. MATERIAl ENCOUNTERED FROM 0 TO 25 FEET 
NOT TO SCALE 

ecology and envlfonment ~nc 

MONITOR WELL SCHEMATIC DIAGRAM DA·18 
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'JIW$1118 101 IUtV. •• J. SJ 

Owner: 

LOS ANGELES COUNTY 
n.OOD CONTROL DlSTIUCT 

HYDRAULIC DIVISION 

W£U. DATA 

[].,.of r,c. aci)&C<':>: u. ..-e!:. ________________ r__ ~- G.S. Da:l!lll 
Water aurla~ ~eff'rt-nct .po;nu: 

Ia• Fror:: 1{2-1- 5"k 
Des.crJptlor.~- "'ID.p. 

T·. £J.,__.;;ts~-- Hr .. d•• ic £")a • of CAfPe d_ CaSing, 2. 5' ah:.:: gcd. 
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~. • • l9ff .. ~Ll --
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~ii: "WrY ~oT.t:- ct"'rk ;;o; to biod& -si'rY' -
ClAY (CL). • 

Bei:Omell len moist, datk ~lowish bro...n. 
at itt. 

Continued SllTY CLAY (ct). 
stiff, no detectoble odor. 

Grade:. to Sll TY Q.AY (CL). Stiff, moist. 
dol' II ~llowish brown ~:.. TY CLJ. Y. 

-... _ ~.;{-;.--·--- -;- . ----. 
• ~ l',._· .. ~r..., "'., 

odor. 

No odor. 

0913 

LOG OF BORING WCC-3 

FIGURE A-22 
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lens of stiff, moist. olive, SANOY SllT 
(ML). miC.OCIIIOUB with dKompOSed pieclllll 
of roots. 

\ 

\ 
Clo~ tecomes noore tt:!:. ;~l&'DI!C.Je::l 
lenses of dense. moisL ~lo,.isn brown. 
medium grained SJLTY SAND (S1.4) with 
lllllells, partially cernent<:cl end cr)l5tolized 
c:olclte. 

---------------Dense. moist, yellowish brown to olive gray. 
very fine ':lrained SJL TY SAND to SAND 
(SM-SP), micaceous. 

Project: 

PTo ject No.; 

'* Ah ;a . PiP. 

.. . ... - .... _ .... 

chemical 

!;! Water ot 
73.5 feet. 

chemical 

Fig. 
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""'t nued 
\lry dense. ooturoted. eli- ~o..... ,..,.. C. 
mm!um 9JC!ined SAND (SP-SU) with -
Ill. 

~ of Boring ot 92..0 kNL 

Pro~l: DOUGLAS AIRCRAFT COMPAtU 
Project No.: 87418630 

1205 

1545 

Moderote to 111trong 
chemical odof', 

Note: Uced 59 pO#tlll 
of city wolerr ~ offset 
h)ldfottotie ~ of 
flowing wndll dufln9 
.,_. lniitoAotion. 

Fig. 
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OESCRIPnON 

Weist. cork ,.enowlstt bf'own, SilTY ClAY 
(U.). (continued) 
.-n oom111 c:wgoolc roots ond iron oaidlll 
tllll:liniftt. 

:;e,se, moist, du$1cy yellow to liQht ot;ve 
llf'()rllffl, fone grained, SAND (SP) with littl$ 
Clh. 

f 111terbeds of Silty Sonds and Cloy. 

Becomes very dense. 

S.comn wet. 

ee-, wet, moderate oAve brown, fone grained 
SUY SAND (SM-IAL). 

?roject:DOUGLAS AIRCRAFT COMPANY 

?ro~l No.: 87418630 

34 

37 

70 

4 35 

No odor. 

5 1515 No odor. 

4 15~ No odor. · 

3 

~ Water ot 
73 feeL 

No odor. 

WCC-5 F i<J. 
B-4-2 
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IHnH. llli'ri.. ~ca.. bloom, f"IIWI cyalnOO 
SilTY SAND (SN-WL). 
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WELL IDENTifiER: __________ _ 

General !nforl!ldtlon: 

Owner Operator ______________ _ 

Location ________________ _ 

SHe Oescript ion/ 
History of Dperat ion ___________ _ 

Well Use. _______________ _ 

Drilling Specifications; 

Date Drilled. ____________ _ 

Total Depth Drilled __________ _ 

Drilling Technique ______ .....,.. ____ _ 

Borehole Diameter _____________ ___ 

Attachments: 

lltho logic logs 

Geophys tea 1 logs 

Well Construction 
Schemat tc D lag ram 

Water Qua 1 ity Data 

Samp ltng Schedu lc 

y 

N 

N 

N 

N 

TABLE B-1 

WELL SPECIFICATIONS 

Wt~ll ConstructiOn SPf't:lflcJ!Inns 

Totd 1 Depth Conductor Cas lng 
(1f appl!Cdble) ___________ _ 

Perforation Type and Slle ___________________ _ 

Total Depth of Casing, ______ _ 

Cas1ng Diameter _____________ __ 

Casing Type/Material __________ _ 

Screened Interval ____________________ _ 

Pump Type ________________ _ 

Pump· Set Depth. __________________ _ 

Proposed Purging and S"npling Method: 
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TABLE B-2 

HYDROGEOLOGIC DATA AND WATER QUALITY DATA 

IIELL !~E~TIFIER ---------­

DEPTH 'J liA~E~ ----------­

~E~St:Rl~~G ~O:NT (ELEVATION) -----­

REFE'lE'lCE PO!NT (ELEVATION) -----­

CAS!% VCL~!"E C~LCULAT!ONS -----­

:Si~~ATE:; !"'~S=tAL.L:C CO~QUCTIIIITY ----

... .!.3CR~7~~y ------------

PRI~AR~ CG~tSTITt:eHS DETECTED: 

TA:<SET Ct<EM!CALS DETECTED: 

ANTICIPATED DlSCt'ARGE RAT£ -------

ANTICIPATED Pt-'ilGE VOLUMES ______ _ 

PUMPING \lATER LEVELS--------­

\lATER LEVEL RECOVERY CATA ------­

QATES SAl4PLE:l ----------­

ANALYTICAL '~E~HQ~S ---------

[CCNCENTRAT !CSS] 

(CONCENTRAT!CN] [U~ITS] 
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